Regulation of brain nicotinic receptors by chronic agonist infusion.
Several studies have demonstrated that chronic treatment with nicotine elicits an increase in the number of brain nicotinic receptors. To determine whether this effect is elicited by other nicotinic agonists found in tobacco, the effects of chronic infusion with nicotine on brain nicotinic receptors were compared with those after anabasine and lobeline. C57BL/6 mice were infused with saline or equimolar doses (18.5 mumol/kg/h) of nicotine, anabasine, or lobeline for 8 days. Nicotinic receptors, quantified by the binding of [3H]nicotine and [125I]iodo-alpha-bungarotoxin (alpha-[125I]BTX), and muscarinic receptors, quantified by the binding of [3H]quinuclidinyl benzilate ([3H]QNB), were then assayed in eight brain regions. An increase in [3H]nicotine binding was observed in all regions except cerebellum following chronic infusion with nicotine and anabasine, whereas lobeline did not alter the number or affinity of these binding sites. This increase was due to changes in Bmax and not in the affinity of the receptor for the ligand (KD). A slight increase in alpha-[125I]BTX binding was observed in cortex following chronic anabasine infusion. [3H]QNB binding sites were largely unaltered following chronic infusion with any of the nicotinic analogs. The levels of the agonists in the brain were also determined after chronic treatment, and the amounts of lobeline and anabasine were found to be higher than that of nicotine. Thus, the failure of lobeline to elicit changes in nicotine binding is not due to reduced brain concentrations.